Long-term amiodarone treatment causes cardioselective hypothyroid-like alteration in gene expression profile.
The long-term cardiac effects of amiodarone resemble many aspects of hypothyroidism. The anti-arrhythmic potential of amiodarone may therefore be the result of a drug-induced, local hypothyroid-like condition. To investigate this controversial issue, we compared gene expression profiles in the hearts of rats treated with amiodarone with those of rats with hypothyroidism. Wistar male rats were assigned to 3 groups (n=6-8): Control, systemic hypothyroidism (hypothyroidism) and amiodarone treatment (amiodarone, 150 mg/kg/day, p.o., 4 weeks). Electrocardiogram (ECG) recordings, gene profiling by DNA microarray and Northern blotting were carried out. Amiodarone, like hypothyroidism, caused significant prolongation of RR and QT intervals in ECGs. Microarray analysis of 8435 genes in the left ventricular myocardium revealed a significant similarity in expression profiles between hypothyroidism and amiodarone (R=0.63, p<0.00001). The gene expression profiles of hypothyroidism and amiodarone showed closer correlation when top 100 up-regulated and 100 down-regulated genes in hypothyroidism (total 200 genes) were analyzed (R=0.78, p<0.00001). Northern blots of left ventricular myocardium showed a parallel decrease in mRNAs for myosin heavy chain (MHC)-alpha and a parallel increase for myosin heavy chain (MHC)-beta in hypothyroidism and amiodarone. In the liver and pituitary, in contrast, Northern blots showed quite different changes in the transcripts of the representative T3-responsive genes in the hypothyroidism and amiodarone. In conclusion, long-term treatment with amiodarone causes cardioselective hypothyroid-like alterations in gene expression profiles. The potent anti-arrhythmic activity of amiodarone may be attributable, in part at least, to this unique transcriptional remodeling.